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Abstract | Hydrocele is defined as an abnormal collection of serous fluid in the potential space between 
the parietal and visceral layers of the tunica vaginalis. In the majority of affected adolescents, hydrocele is 
acquired and is idiopathic in origin. The pathogenesis of idiopathic hydrocele is thought to be an imbalance in 
the normal process of fluid production and reabsorption. The diagnosis is usually clinical. Taking a thorough 
history is essential to rule out any fluctuation in size, which is an indication of a patent processus vaginalis. 
Scrotal ultrasonography is mandatory in nonpalpable testicles to rule out a subtending testicular solid mass 
requiring inguinal exploration. Otherwise, open hydrocelectomy via a scrotal incision is the standard treatment 
of idiopathic hydroceles. The second most common cause of hydrocele in adolescents is varicocelectomy. 
The risk of hydrocele formation is higher with non-artery-sparing procedures or those performed without 
microsurgical aid, and in surgery requiring cord dissection. If hydrocele occurs after varicocelectomy, initial 
management should include observation with or without hydrocele aspiration. Large persistent hydroceles are 
best served by open hydrocelectomy.
Cimador, M. et al. Nat. Rev. Urol. advance online publication 15 June 2010; doi:10.1038/nrurol.2010.80
Introduction
Hydrocele testis was described as early as the 15th 
century by ambroise Pare, and is defined as an abnor­
mal collection of serous fluid in the space between 
the parietal and visceral layers of the tunica vaginalis, 
termed the cavum peritoneum scroti.1 Hydrocele is the 
most common cause of painless nonacute scrotal swell­
ing in men.2 the normal scrotum has been reported to 
contain 2–3 ml of fluid between the tunical layers. Oyen3 
reported that a limited hydrocele (detectable only by 
ultrasonography) is found in as many as 65% of healthy 
men. Leung et al.4 found that 86% of their subjects, a 
group of healthy volunteers, had minimal amounts of 
fluid in one hemiscrotum. the volume at which tunica 
vaginalis fluid becomes by defini tion a hydrocele is 
still a gray area.5 even in cases of an obvious hydrocele, 
the amount of fluid can be extremely variable between 
patients and can vary from a small and soft swelling to 
a large and firm scrotal lump.
in children, the main cause of hydrocele is a congeni­
tal patent processus vaginalis, which allows the trans­
fer of fluid between the peritoneal and tunical cavities. 
such hydroceles usually resolve by 18–24 months.6 adult 
hydroceles are generally acquired and, in the majority 
of cases, idiopathic in origin.1,2 Both etiologies are pos­
sible in adolescents; the hydrocele can be caused by a 
patent processus vaginalis that has remained silent until 
puberty, or can appear de novo. a history of varicocel­
ectomy or inguinal surgery can also cause the develop­
ment of a hydrocele. the aim of this review is to describe 
the possible etiologies of hydrocele in adolescents, con­
ventionally defined as patients aged between 13 and 
18 years, and to discuss the available treatment options 
for this patient population.
Types of hydrocele
to ascertain the probability of a hydrocele being either 
congenital or acquired in relation to patient age, wilson 
et al.7 retrospectively assessed the presence of a patent 
processus vaginalis in children who underwent surgi­
cal hydrocelectomy (excision of the tunica vaginalis). a 
noncommunicating hydrocele was observed in 82% of 
children over 10 years old and in 86% of those older than 
12 years. the authors observed only one communicating 
hydrocele in the group of patients older than 12 years, and 
in this particular individual the history was suggestive 
of longstanding communication. the authors observed 
that age at hydrocelectomy was significantly associated 
with the possibility of having a patent processus vaginalis 
(P >0.0001) and calculated an odds ratio of 0.783 for each 
year of life. in other words, the odds of finding a patent 
processus vaginalis at hydrocele repair were estimated to 
decrease by a factor of 0.783 per year. Based on this data, 
one can conclude that unless the clinical history suggests 
otherwise, all hydroceles in patients older than 12 years 
should be considered acquired.
in general, the most common type of acquired hydrocele 
is idiopathic in origin (Box 1).1,2 idiopathic hydro celes 
are thought to be caused by an imbalance between the 
secretion and reabsorption of fluid within the closed sac 
of the tunica vaginalis.8,9 rinker and allen9 reported that 
patients with a hydrocele also had defective lymphatic 
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drainage, leading to inadequate reabsorption of serous 
fluid. Consistently, the protein content of fluid aspirated 
from idiopathic hydroceles is similar to that of lymphatic 
fluid.1,9 there are no accurate estimates of the incidence 
of idiopathic hydrocele in adolescents. Pierik et al.10 have 
reported a 3.3% prevalence of idiopathic hydrocele in a 
series of infertile men aged 20–58 years who underwent 
scrotal ultrasound screening.
the second most common cause of scrotal hydrocele 
in adolescents is varicocelectomy.11–13 the hydrocele is 
thought to be caused by damage to the lymphatic network 
that drains the testicle during dissection of the spermatic 
cord. Other procedures that involve cord dissection can 
also cause the development of hydrocele. For example, 
ein et al.14 reported five cases of hydrocele formation 
after pediatric inguinal hernia repair. Hydrocele rate after 
varicocelectomy is extremely variable ranging from 
0% to 24% of operated patients, depending on surgical 
technique.10–13,15–21
in developing countries, hydrocele is the most com­
monly observed chronic presentation of lymphatic 
Key points
Hydrocele in adolescents is most often idiopathic and seldom owing to a  ■
persistently patent processus vaginalis
Varicocelectomy is the second most common cause of hydrocele in adolescents  ■
in developed countries; prevalence varies according to surgical technique
The diagnosis of hydrocele is generally clinical, but idiopathic cases with   ■
a nonpalpable testicle should undergo scrotal ultrasonography to rule out a 
subtending solid testicular mass
Open hydrocelectomy via scrotal incision is the standard approach for idiopathic  ■
hydrocele in adolescents
Observation should be the initial approach in postvaricocelectomy hydrocele,  ■
unless the hydrocele is very large and tense
filariasis,22,23 a condition that results from infection with 
the mosquito­borne nematode parasite Wuchereria ban-
crofti. the infestation, quite uncommon in developed 
countries, typically presents from adolescence onwards 
and is estimated to affect over 50 million people in 
africa alone, representing an important public health 
problem in many developing countries. in endemic 
communities of africa, the prevalence of hydrocele 
increases with age and up to 20–30% of adult males 
have a hydrocele.22
Hydrocele can also occur secondary to a vast array of 
other testicular conditions (Box 1).24 about 50% of adult 
patients with a rapidly growing hydrocele are ultimately 
diagnosed with a malignant mesothelioma of the tunica 
vaginalis.25 this tumor is fairly rare in adolescents, but 
de Lima et al.26 recently reported a case of a 15­year­old 
boy with malignant mesothelioma of the tunica vaginalis 
presenting with clinical signs of hydrocele.26 in addition, 
Zaslau et al.27 have reported a rare rhabdomyosarcoma 
of the tunica vaginalis in an adolescent presenting with 
hydrocele. Patients with intrascrotal infections, such 
as epididymitis, regional or systemic diseases, such as 
Mumps,28 or those who have undergone abdominal or 
testicular trauma can also experience hydroceles.2
Clinical consequences of hydrocele
no data exist on the effects of hydrocele on the testicle in 
adolescents, but there is evidence in children and adults 
of raised intrascrotal temperature possibly harming 
testicular function (Box 2).1 tense hydroceles might 
also cause a pressure atrophy of the testis. anatomical 
changes in testicular morphology, such as the develop­
ment of fusiform testes, have been observed in infants 
with large, tense abdominoscrotal hydroceles29 and are 
reportedly reversed after hydrocelectomy. turgut et al.30 
reported alterations in testicular geometry in adults, 
although they observed a tendency for rounding rather 
than flattening of the ipsilateral testis.30 the same authors 
also documented an increase in resistivity index of the 
subcapsular artery on the affected side,30 which might 
be a sign of ischemia. nye and Prati,31 on the other hand, 
observed an absent testicular diastolic flow ispilateral 
to the hydrocele. Hence, early treatment of hydrocele, 
particularly those that are large and tense, might be 
necessary to prevent testicular damage.1
Hydroceles can also cause discomfort and embarrass­
ment. the latter seems to be directly proportional to the 
size of the lesion. studies of lymphatic filariasis endemic 
communities in coastal villages in southwest Ghana 
have revealed a negative impact of hydrocele in terms of 
work performance, sexual functioning, everyday social 
interaction and relationships. Patients reported major 
improvements after hydrocelectomy.32
Box 1 | Types of acquired hydrocele in adolescents
Idiopathic
Caused by an imbalance between the secretion and 
reabsorption of fluid in the closed sac of the tunica 
vaginalis
After varicocelectomy or inguinal surgery
Caused by damage to the lymphatic network during cord 
dissection
lymphatic filariasis
Hydrocele is the most common presenting symptom of 
patients infected with the mosquito-borne nematode 
parasite Wuchereria bancrofti
Malignancies
Hydroceles can occur secondary to cancerous lesions, 
such as malignant mesothelioma or rhabdomyosarcoma
Intrascrotal infection
Caused by local infection, such as epididymitis
regional or systemic disease
Hydrocele is associated with a number of viral and 
nonviral diseases
Abdominal or testicular trauma
Caused by injury to the scrotum or abdomen 
Box 2 | Potential effects of hydrocele on ipsilateral testis
Increased intrascrotal temperature ■
Changes in testicular geometry ■
Increased resistivity index of the subcapsular artery ■
Absence of testicular diastolic flow ■
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Clinical presentation and diagnostic work-up
Patients with hydrocele invariably present with swell­
ing of one or both hemiscrota. in the vast majority of 
cases, the swelling is asymptomatic. Patients can report 
a vague sensation of heaviness. Cases of symptomatic 
hydrocele are usually secondary to trauma, testicular 
infection or testicular torsion, and should be investi­
gated immediately. the diagnosis of hydrocele is usually 
clinical, and made by palpation. transillumination of 
the hemi scrotum can confirm the diagnosis, although 
some hydroceles fail to transilluminate owing to thick­
ening of the tunica vaginalis.2 in patients from endemic 
regions, the presence at palpation of lymph angiectasia 
or a nodular spermatic cord is highly suggestive 
of filariasis.22,23
in adolescent boys, it is essential to take a thorough 
history in order to distinguish between an acquired 
hydrocele and a communicating hydrocele caused by a 
congenital patent processus vaginalis. the major sign of 
communication is a tendency of the hydrocele to fluctu­
ate in size. indeed, a communicating hydrocele is typi­
cally larger at the end of the day than in the morning, 
owing to backflow of fluid from the scrotum into the 
abdominal cavity when the patient lies down. according 
to wilson et al.7 the presence of communication can be 
established by both history and physical examination.7 
the latter includes the ability to reduce hydrocele size by 
applying manual pressure to the scrotum.
in patients with a previous history of inguinal surgery, 
it should be noted that hydrocele can occur many years 
after the initial procedure. in the five cases reported by 
ein et al.,14 surgery was performed between the ages of 2 
and 18 months and hydroceles developed at 11–16 years. 
the most common timing of hydrocele development after 
varicocel ectomy is also unclear. esposito et al.12 reported 
that hydroceles usually develop during the first few 
months after surgery (median 2 months), whereas Misseri 
et al.11 state that hydroceles are detected infrequently 
within the first 6 months after varicocelectomy, and 
most cases occur after 6 months with some developing 
after 3 years.
For patients without a clear cause for hydrocele in their 
history, ultrasonography provides a simple noninvasive 
imaging tool. ultrasonography eliminates the need for 
fluid aspiration, which should be abandoned owing to 
its invasiveness, the potential hazard of tumor spillage 
in the event of an occult testis lesion, and the inherent 
risk of infection.33 a case of Fournier’s gangrene has been 
reported as a complication of hydrocele aspiration.34 
scrotal ultrasonography might be considered unneces­
sary in patients with an asymptomatic hydrocele but it is, 
in fact, always recommendable for the possible risk of an 
incipient, nonpalpable solid testicular mass. in addition, 
it is absolutely mandatory in patients whose hydrocele is 
large enough to prevent adequate palpation of the testis.35 
in patients with filiriasis, ultrasonography can confirm 
the presence of living adult worms in the lymphatic 
tracts or lymph nodes.36 ultrasonography might also 
reveal signs of epididymitis in patients with symptom­
atic hydrocele. Based on the clinical presentation and 
previous history, specific additional investigations 
might be required in these patients, such as urinalysis or 
voiding cystourethrography.
additional investigations, such as complex imaging, 
are not usually required. no grading exists for hydro­
cele, either clinically or on ultrasonography, which par­
tially limits the comparability of results from different 
studies, and would perhaps be useful for selecting the 
most appropriate treatment modality.5
Treatment of adolescent hydrocele
the basic principles of any hydrocele treatment modal­
ity are drainage of excessive fluid and prevention of 
re accumulation. the easiest way to drain hydrocele fluid 
is aspiration with a sterile syringe. Fluid reaccumulation 
can be prevented by eliminating the space between the 
parietal and visceral layers of the tunica vaginalis with 
either sclerotherapy or hydrocel ectomy. sclerotherapy 
involves injection of an inflamma tory agent and sub­
sequent adhesion of the two layers of the tunica vagi­
nalis. surgical hydrocelectomy involves removal of 
the tunica vaginalis and allows drainage of fluid into the 
inguinal lymph nodes. if one assumes that the imbalance 
between fluid production and reabsorption is a tempo­
rary phenom enon, active surveillance might become a 
viable treatment option.
Idiopathic hydrocele
Surgical hydrocelectomy
no data are available for hydrocelectomy of idiopathic 
hydrocele in adolescents. However, surgical hydrocel­
ectomy currently represents the gold standard treatment 
for idiopathic hydrocele in adults. the primary issue 
regarding hydrocelectomy in adolescents is the ideal sur­
gical approach: should an inguinal approach be favored 
to rule out the presence of a patent processus vagi nalis 
or rather a scrotal approach be used for improved cos­
mesis, shortened operative time and elimina tion of the 
possibility of ilioinguinal nerve damage during ingui­
nal dissection?37 Based on the study by wilson et al.,7 
it can reasonably be concluded that, in children older 
than 12 years, hydroceles can be repaired through a 
scrotal incision unless the clinical history is suggestive of 
communica tion. Probing the processus at scrotal repair 
during surgery might further help to confirm the presence 
of a closed processus vaginalis.
there are three main methods of scrotal hydro­
celetomy: excision hydrocelectomy, the plication tech­
nique and internal drainage of the hydrocele.33 excision 
hydrocelectomy is performed by removing the tunica 
vaginalis leaving a 5–10 mm rim of tissue around the tes­
ticle (Figures 1–4).33 the procedure is usually performed 
via a transverse scrotal incision. the intact vaginalis 
is delivered out of the scrotum, and opened. all fluid is 
removed and the tunica vaginalis is resected with scissors 
or electrocautery. Onol et al.38 have described a modified 
technique, using a small (15 mm) transverse scrotal inci­
sion to identify and grasp the tunica vaginalis parietalis. 
the sac is dissected bluntly under gentle traction and 
delivered out of the incision. the fully mobilized tunica 
rEvIEws
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is excised at the base. this technique was associated with 
a 95% cure rate with minimal associated morbidity.
Lord39 devised the plication technique in 1964, which 
involves placing several evenly spaced plicating sutures 
in the free surface of the sac. when tied, these stitches 
effectively obliterate the parietal tunica vaginalis and 
provide hemostasis. there are putative advantages to 
the plication technique, including speed and relative 
bloodlessness, owing to the fact it does not involve 
sac dissection.40,41
Permanent internal drainage of the accumulated 
fluid can be achieved by creating a small window in 
the hydrocele, which involves minimal dissection and 
thus reduced bleeding.42 a cruciate incision is made in 
the tunica vaginalis and the edges are folded back and 
sutured to themselves to create permanent drainage. the 
window technique, however, is associated with a high 
hydrocele recurrence rate (85%) owing to adhesion of 
the tunica vaginalis causing closure of the window.33 to 
improve the effectiveness of internal drainage, arslan 
et al.43 have proposed an alternative technique involv­
ing insertion of a silicone catheter 15–20 cm in length, 
in which holes are made to enable flow of the hydrocele 
fluid from the parietal layer of the tunica vaginalis to the 
surrounding scrotal tissue. the authors tested the tech­
nique in 45 patients aged 19–67 years with a success rate 
of 73%. Of course this technique carries the additional 
concern of introducing a foreign body.
Ku et al.33 assessed 132 patients randomly assigned to 
one of the three main surgical techniques outlined above, 
performed by a single surgeon. excision hydrocelectomy 
was the most effective technique, but it was also the most 
morbid with a 75% rate of postoperative scrotal edema, 
defined as any degree of scrotal wall swelling with loss 
of normal rugae. internal drainage was the least morbid 
procedure but also the least effective, with an 85% recur­
rence rate. the authors therefore concluded that plication 
hydrocelectomy offers the best cost­to­benefit balance 
for adult patients.
Finally, as far as complications are concerned, hydro­
celectomy is generally considered a safe procedure. Major 
reported complications include scrotal edema, wound 
infection, hematoma and recurrence,33,44–46 all of which 
are self­limiting and do not require additional surgery. 
recently, however, Hopps and Goldstein47 reported a 
case series of eight men who were found to have iatro­
genic injury to the epididymis6 or scrotal vas deferens2 
owing to previous hydrocelectomy. the injury occurred 
in patients at different ages—some during adolescence—
but was discovered as they became adults because it 
rendered them azoospermic owing to bilaterality or con­
textual contralateral problems. Hence, it is possible that 
the rate of unilateral damage might be much higher than 
expected but such lesions are overlooked because they 
might never become manifest in the setting of a normal 
contralateral reproductive tract.
Conservative management and sclerotherapy
no studies have been performed in adolescents or adults 
to assess the conservative management of idiopathic 
hydrocele. in clinical practice, a nonoperative approach 
might be pursued, as a general principle, until the hydro­
cele becomes of clinical significance to the patient. Hence, 
small asymptomatic hydroceles are generally treated with 
a watch and wait approach. Like its cause, the natural 
history of the condition remains grossly unknown.
in addition, no studies have been published concern­
ing the use of aspiration plus sclerotherapy in adoles­
cents. a variety of agents have been used in adults, 
including phenol, anthazoline, ethanolamine oleate, 
tetra decyl sulfate, tetracycline, and purified mineral 
talc.48 Multiple injections (up to five) might be required 
a
c d
b
Figure 1 | excision hydrocelectomy: delivery of the vaginal sac. a | Surgical 
landmarks such as the spermatic cord and scrotal midline are marked. b | A 
transverse scrotal incision is made. c,d | The vaginal sac is delivered through  
the incision.
a
c d
b
Figure 2 | excision hydrocelectomy: fluid removal. a | The tunica vaginalis is marked 
for incision. b | Aspiration of fluid. c,d | The tunica vaginalis is opened so the testis 
can be evaluated.
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for cure.49 Factors reported to affect the success of sclero­
therapy include hydrocele size and wall thickness, with 
treatment being less effective in large and thick­walled 
hydroceles.50,51 adverse effects related to the injection 
are reportedly minimal, but there have been cases of 
patients requiring orchiectomy owing to an infected 
hematocele, intense inflammatory reaction or intractable 
scrotal pain.52–54
studies in adults comparing aspiration plus sclero­
therapy to open hydrocelectomy show that aspiration 
plus sclerotherapy has less complications and morbid­
ity, and is cheaper than open hydrocelectomy, but that 
it has also a lower success rate and is associated with a 
lower patient satisfaction than hydrocelectomy.48,49,55 
in adolescents, aspiration and sclerotherapy is unlikely 
to gain accept ance owing to the need for often multi­
ple punctures under general anesthesia. although the 
available data suggest that sclerotherapy might be a 
viable option, it has also gained little acceptance among 
pediatric urologists.
Hydrocele after varicocelectomy
Varicocelectomy technique
Given the assumption that hydrocele formation after 
varicocelectomy is caused by an iatrogenic lesion to the 
lymphatic vessels during dissection, it follows that 
the technique used for varicocelectomy can affect the 
hydrocele rate. approaches that avoid dissection of 
the spermatic cord, such as sclerotherapy of the internal 
spermatic veins, are associated with virtually no risks of 
hydrocele formation.19,20 several technical modifcations 
can be used to prevent damage to the lymphatic vessels 
during spermatic cord dissection. Optical magnifica­
tion is generally accepted to be a key component of a 
lymphatic­sparing varicocelectomy. accordingly, micro­
surgical subinguinal varicocelectomy is associated with 
a very low hydrocele rate, approaching 0%.15–18,56 Optical 
magnification can also be advantageous for varicocel­
ectomy performed using minimally­invasive surgery. 
Glassberg et al.57 described a laparoscopic lymphatic­
sparing varicocelectomy technique, which allowed them 
to significantly reduce the postoperative hydrocele rate 
compared to the standard laparoscopic procedure, from 
11.4% to 3.4% (P = 0.025).
Lymphatic enhancement with vital dye has been pro­
posed as an additional means of preventing postoperative 
hydrocele.58 schwentner et al.59 compared the occurrence 
of postoperative hydrocele in 50 adolescents randomly 
assigned to undergo laparoscopic varicocelectomy with 
or without isosulfan blue. at 3 months after surgery, 
the incidence of hydrocele was 0% and 20%, respec­
tively (P = 0.025). in two patients who received isosulfan 
blue, pigmentation of the left hemiscrotum persisted at 
3­month follow­up but resolved by 6 months. attention 
should be paid to ensure the dye is injected between the 
two layers of tunica vaginalis and not into the testis, as 
the latter is associated with a risk of testicular damage.60
Hydrocele rate after varicocelectomy might also 
be lowered by using techniques that spare the inter­
nal spermatic artery, such as high ligation of the 
internal spermatic vessels (Palomo procedure). Barroso 
et al.61 performed a systematic review of the literature 
regarding the Palomo procedure and reported that 
hydrocele occurred in 3.2% of patients who underwent 
artery­ sparing surgery and 7.7% of those who received 
the classic procedure (P >0.001).
a pre­emptive hydrocelectomy—excision or eversion 
of the tunica vaginalis at the time of varicocelectomy—
has been suggested to reduce the risk of hydrocele 
formation in patients who undergo varicocelectomy 
without the aid of microsurgery.62–64 tsikopoulos et al.63 
compared 15 patients who underwent the Palomo 
a
c d
b
Figure 3 | excision hydrocelectomy: tunica vaginalis resection. Tissue is removed 
from the tunica vaginalis with a | scissors or b | electrocautery. c | The edges of 
residual tunica vaginalis are aligned for the suture. d | The tunica vaginalis is 
sutured with running 3/0 polyglycolic acid stitches.
a
c d
b
Figure 4 | excision hydrocelectomy: closing up. a | Final check of the spermatic 
cord. b,c,d | Multiple layer scrotal suture.
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procedure plus excision of the tunica vaginalis with 27 
patients who underwent the Palomo procedure alone. 
Postoperative hydrocele requiring surgical treatment 
was not experienced by any of the patients who under­
went a pre­emptive hydrocelectomy, and was observed in 
four patients who did not. in another study, Castagnetti 
et al.62 compared 96 cases of subinguinal varicocelectomy 
plus pre­emptive hydrocelectomy with 46 patients who 
underwent sub inguinal varicocelectomy alone. the rate 
of postoperative hydrocele was statistically lower in those 
who received a pre­emptive hydrocelectomy (4.2% versus 
13%; P = 0.04). Pre­emptive surgery can consist of vagi­
nalis excision only or excision and eversion. Hydrocele 
occurred in 3 of 54 cases where the vaginalis was excised 
only and in 1 of 42 patients who also underwent ever­
sion.62 Hence, vaginalis excision and eversion might be 
more effective than excision alone. neither of the series 
reported any complications associated with pre­emptive 
excision or eversion of the tunica vaginalis.
Conservative management and aspiration
Contrary to common practice with regard to idiopathic 
hydrocele, accumulating evidence suggests that con­
servative management should be considered the initial 
approach for hydrocele after varicocelectomy. esposito 
et al.12 reported the results of a multicenter study on 
hydrocele management after varicocele surgery; of 34 
patients with hydrocele, 47% were treated with scrotal 
puncture under local anesthesia leading to hydrocele 
regression after a median of three punctures (range 1–5); 
35.3% underwent clinical observation and the hydrocele 
reduced spontaneously within a median of 12 months 
after its appearance; and 17.7% were treated with open 
surgery. in four of the six surgeries, the hydrocele dis­
appeared and in the other two it recurred after surgery 
and was successfully treated with scrotal puncture. 
Zampieri et al.65 studied 31 patients who developed 
hydrocele after varicocelectomy. Of these, nine patients 
required surgical hydrocelectomy after three aspirations, 
seven had spontaneous resolution of the hydrocele, and 
15 were treated with aspiration only. the success rate of 
aspiration seemed to be related only to the volume of the 
hydrocele. a volume of <50 ml per aspiration allowed 
for spontaneous resolution in 60% of patients (P <0.05). 
these studies support the use of aspiration for post­
varicocelectomy hydroceles. this procedure seems to be 
more acceptable for this kind of hydrocele because they 
are more likely to spontaneously improve.
Treatment of hydrocele in other clinical settings
ein et al.14 reported five cases of large hydroceles devel­
oping after inguinal hernia, suggesting that a persistent 
patent processus vaginalis is seldom the cause of the 
hydrocele in this setting. Hence, hydrocelectomy can be 
performed via the scrotal approach.
Concerning the treatment of filarial­related hydrocele, 
Devries22 suggests that complete excision of the tunica 
vaginalis with cauterization and oversuturing of the 
edges offers the best results. additionally for this form of 
hydrocele, but not the others, a vertical incision should be 
favored over an incision that follows the skin folds in order 
to preserve the already damaged superficial lymphatics 
of the skin and subcutaneous tissue.
Conclusions
the most common form of hydrocele in adolescents is 
acquired and idiopathic. the diagnosis is usually clinical, 
but taking an accurate history is essential to rule out any 
signs of size fluctuation suggestive of a patent processus 
vaginalis. Preoperatively, a scrotal ultrasound is manda­
tory whenever the amount of fluid is so abundant to make 
palpation of the testicle impossible, in order to rule out 
the presence of a solid mass subtending the hydrocele, in 
which case an inguinal exploration is required. if there is 
no solid mass, idiopathic hydroceles should be removed 
by surgical hydrocelectomy via a scrotal incision. 
there is no definitive evidence to suggest superiority 
of tunica vaginalis eversion over excision.
Conservative management of idiopathic hydrocele has 
not been reported, so the natural history of the condi­
tion remains essentially unknown. Likewise, there is 
no reported experience of sclerotherapy in adolescents, 
although it has been shown to be a viable alternative to 
open hydrocelectomy in adults, at least for hydroceles 
that are neither large nor thick­walled. sclerotherapy, 
therefore, deserves further investigation in adolescents.
the risk of hydrocele formation after varicocelectomy 
is higher for non­artery­sparing techniques, procedures 
performed without microsurgical support and surgery 
requiring cord dissection than for the standard approach. 
if hydrocele occurs after varicocelecetomy, initial 
manage ment should include observation with or without 
hydrocele aspiration. this approach is apparently harm­
less, but its effectiveness seems to be proportional to the 
size of the hydrocele. Large or persistent hydroceles are 
therefore best served by surgical hydrocelectomy.
Review criteria
we searched for original research articles focusing 
on hydrocele in MeDLINe and PubMed published 
between 1990 and 2009. The search term we used was 
“hydrocele”. “english”, “humans”, and “age: adolescent: 
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identified were english-language, full-text papers. we 
also searched the reference lists of identified articles for 
additional pertinent papers.
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